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Publication Title: 

OPTICAL SPACE TRANSMISSION DEVICE 



Abstract: 

PROBLEM TO BE SOLVED: To always maintain an optimum light receiving 
diameter, even if a distance to an opposite device is changed. 

SOLUTION: A main signal inputted ot a main signal input part 20 which is 
converted into a optical signal in an electric/optic conversion part 23, is outputted 
to a transmission beam angle variable part 28 through a beam spread angle 
control lens 26 and is outputted to the opposite device through lenses 29 and 30. 
An optical beam passes through the 1/4 wavelength board 43 of the opposite 
device and is reflected in a reflection part 45. Reflected light returns to a 
transmission part, in the signal, which is electrically converted in a position 
detection light-receiving element 32, a distance detection signal is extracted and 
is outputted to a phase comparison part 34 in a filter part 33. A phase difference 
between the distance detection signal inputted from the filter part 33 and the 
distance detection signal generated in an angle difference/distance detection 
signal generation part 21 is converted into a voltage signal. A beam spread angle 
variable control part 35 analyzes the distance between the devices based on 
voltage information inputted from the phase comparison part 34 and frequency 
information on the distance detection signal which is previously inputted, moves 
the beam spread angle control lens 26 in the direction of an optical axis and 
controls a transmitted optical beam spread angle to an optimum value. 
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(54) ixmo^mi ;ftem&mm 

(57) [mm 

^P!iIffflU>'X2 6S:5i-5Tj!«ftb*-A^^r^2 8{c 
. 3Kb'-A{±Jf(ai$6SO 1 /'4«^*:K4 3 Sr il "J 

«3 3{cli^^TEESl«^aiffl^i■^a^^i$nT^4fflitKS! 

34tcaj^j§*t. 7^;l'^'gS3 3*>^>A:'JL/>:ffil®eiai 
fflfi^fc, filjKiSIIXt^SBSi«^aifflfi#%^eP2 1 T'5& 

b'-Aft&*5')A^^ffllgK3 5tiiV^-C. ttffllfc«ESS3 
4*><5,A*L^v:mEffif8fc. ^«>A:^$tiTV^SK(S«| 
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3fc-ri UyXcOlffffitc 1 /4 JifeftffiiSriBg U^lf^^ 1 

(it««51 li?fBffl«Jft^iS:i^«^&Bufe*fliiI^aiO 
SfigPC, 3— ^-=^fA-:rtcJ:0«^Ile«fiWi■fi&ai'? 

mta-ttmmimiii^mb, mmmMitii^mzxKim 

m.bffimi^»tii'rhmimtii^mbt:^im:m2 

tzisM<o^(msimm^m.. 

[0001] 

HfMizx >)mm&mi:nd±^issm^mtzm-ti> t« 

[0002] 

xMimmtr^^iz^i. zffmmf:^mmiz\ii\ 
e^mi^imm-i-izbizj:*). mmm^^i^i^^ 

I0003]c:<ofc#. «r«iiSISc7)^i6^?>;*:S^oS^> r 



mmm^eoi'\-ffmmi,zj:?>^^'~j^<r>tiimi^fiico^i: 
'j^-LX'tmm-ti^fzMz. 'smmx'cr>^ii'-M,^i±^ 
< Lx. mm^'-j^i}^^m^mi)^{^i'\-tL^j:\,^xdi,z'r^ 

[00041 -:S-t:', Afl£lcS«-«.M^«Pi&R&<'3t46tc 

m:hi'K;uii^mi$tixii'o . mmmx'+»^j:^iii:t]i^ 
<ji'i:mMX'^ibnm^^j:^\ ^r>x. mmmx'+^ 

^:3t>'^•V- $-S(tX'# ?>Xol,z. SfHilT'<03tb'-Ag 

(>fii-ti^\,^j:diz-ri>fzif>iz. mm^i^'-j^nss^i 

[0005] m5iimmH<^y(&mfx^mcr>m^i: 

^-^^sm^4izmm^tix\,^^. «^-3t^gB4<5o 
AS[si^7tmmzmm^tix\^&. b'-ji.xru-y 

9*<ii?il$*i. ±«#S3Ka59<om:>jJi±ft^ai:^ja5i 

:6-ffi]ict±i£^b--A^^^eiai^i i*<ffia$ii., m 
mmm^i 2i:ifLxmm^'-j^nmsimi7izmi^ 

[0006] jMfHilr±<i^A*SS 1 iff>Xi}^tlt:M 

fyims<r>^^^iB^mtcBm-tt^m^i,z. ^^^ra-y 

b'-A^ffi^«iaia5i ix-«is[§n, ^<ommizx'o 
mmsmmmmmm 2imm\i'-j^ne£smsi7 

[00071 tK*W<03»^eiliilST«4, ^toessM 
i*i{cfcv%Ti5*fiSPfcSftgP<^Matti£— S:?-frTfe#. a 

aff ^ii^ti(ommizii\^xno ZbizX 

1 0 0 0 8 1 i<0 J: 3 =5ra3tffl«3eb'-AftJK&«jE-*- 

S««g?-«li^3e^<5iMSia-C(i. ±«-^lc>'-«'fo-y 

dO^-c^ a -y hm^i±m^tzlt^xmfi£^tiif>lz^ 
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[0009] 

:^i!mmLxicif^-ti>mmisiwmm< =5:o;t i: s tc. 
^mm^^<^^xm^wmxi^ii!KiX'>xmm 
^}i'-j»iim^mm.i)^hn-tixLto, ttz. n^ms. 
aymizn Lxmmijf^icm taLK-^tirtsJS^k: 

jtfci'C, ^^^ifim.ifi*)m^'xLt.\^. Sfna9T+^ 

[0 0 111 *f|BHs5BW«4s J:a<?5lSIS^S:«rgL. 
[00 12] 

izx 'om^tf^mmiziiitxxmth^coii'-j^m^ 
0 AS- ia«te3gH-f-« t'-i=.ifc&fj« 

[00 13] 

-^'SA*-^S±m^A*a2 0<oai*»4, ASMms. 

flE^«iaiffl<i#*^»rr&^iS[S52 2 cms<xTv% 
«. ^aa52 2e5ai*»4^$fiJtffi«m#*3i«i#K 

^-fSm5^-3tS^g?2 3(cS^^$fi., ll$^-3ttS!^ 
as 2 3»4fl^;ctf l'-if-Sli6lHlB82 4 i: l^-- f-^^'f :t 



[00141 Ix— tf-:?'-^ ?r- K3Ki!S2 5<Offr:^c03tK 

ft^S7ti6co{B3tt'-Axr D ••/ 2 7*«i29iJ$tLT*J 

b'-A^§^i$2 8, 1^^X2 9, 3 0*«JlS<XtCffi?lJ$ 

[00151 aJt, «3tb'-Axr'J y ^' 2 70fc^l6] 
{c{4. Ix^-XS 1 . iSfib'-A:fir|Si<7)-m«2r^ai-r& 
y::i6cOfi]ra^ajfflS3Km^3 2*<ffi?iJ$*lT>->&. 

«iajfflS3te«^ 3 2(oai*»4. sEjsH^ajfflfi^srttdi-r 

*fcy>c07-fyl^^'gS3 3$::ft-U-C, :ftSmM&t^i®8l«l 

ajfflfi^^gs 2 1 x^ vtim^ t mzm. o&^nx 
-^o^^mlt^oJ: 0 ^{am®a!3 4 izmm^tix\'^ 

^■r«.Jti^Ob'-Atfo&f3ft^^«IS?3 5 Sr^frL 
■C, i£*<0AI«S5ffl^>X2 6C«^Sn-CV>l.. i 
Jt, <aa«iaifflS3t*^3 20fcl3:»5<4. iHflb-AftS 

immtt tztbffymtntmmm^mu 3 e lt, 
[00161 sms?fcfcv\-c«, ^m±(o^±i,zu> 

X4 0, 4 1, 7J*t3t3K«$r^)-««-&Jttf)«D/N-7 5 
«4 3, VVX4 4, iSmaP*>^>ilJ<b<lT^yi3t^S-K 

mLxm^mi~rztb<r>mMS&4 5i:fim<xizEM$tix\''> 

h. >'N-7S5-4 2<^SW:&I61CI4, b'>'X46, § 
fc:S^-t&3K-mS(^S64 7*5ffi^§ 
tt-CfeO, C03t-«SlSaftai4 7»4S3em^4 8i:S 
3fcigSS4 9*>^>^^SixTV^S. *7t, S3tlHlSS4 80 

[0017] c:<OJ: 3 ^:«J«{:i 0 , *IISSMt'{4ilifi 
mzXr>xmitt:t$ltii-th. iM^fCV^&fi^fcStlSlil 

B$ish»-m3&<^t-5. z(r>-rtni&m.fsmmiizimt 

[0018] ±^i#A:^3SS2 01CA:>3 UJt±m^J4, A 

aiffl«#t^sP2 2'e^i6§ix&. wi-e, ^ssisii 

atXEIS«!aiffl<i^5I^S52 l*»^>iil*S*t«.(i-^<4, 
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3te^t4^-3es^«» 2 3 Tdm^i^^^iii> . z 
X2 9. soiM-yx. s^\fiimmizai:tj^tit. 

[00191 UyX3 0*»^>ai* L3t3i£t'-i.li. 
■r'5SfIS?cOW'>-X4 0, 4 ISriiO. >'n-7 5 7-4 
2fc:J:0 2^^SiJSix. -^rl±U>'X4 6 2:310. 

as 5 0 •e±<i^«^i-*^ttaj $ tix^m^tnij^ sit^h 

^m^Z^ii^tlh. -'N-7 5 9-4 2Tii-S'JSiutffi* 
<^t'-A«, l/4«l[:^«4 3i&)l'5W:^X4 4m 
3ietRlfgP4 5-C-Kft?fll.. i-T. 3et--A(4^>' 
X44tcJ:0«3KL, ^com/STRStSnsytrtolc. R 

ts pyX4 4*»f>l/4&:g«4 3tcai:^SnS3e« 

[0020] 02ttC:<Oi:*<Ofifc^*^tr*J»), 
V>'X4 4-C^L!t3tt--A{i. KltS?4 5tc:<«#^l 
<9-CRItSil*. Ci-C. RltgS4 5iO«0t:g3fcm^ 

4 5<0^t')tw3— 'JfA-:rS-fl6mLTt>J:vv Kit 
gP4 5TRIt$<x;t3t««. WyX44. 1/4«;RK 
43, -'N-755-42, W:^X4 1, 40S:M-5T, 

^ilfz^iil/4imm4:3t:2mM7&LX\^^cO 

10 0 2 1] ^mmm^(oi^yX3 o . 2 9 srji 

0 , aifib'-A^ nr^^2 8 , <i3eb'-Axr U v ^' 2 
9 21 ^SSL, U>'X3 1 S:a-5TfiLi:«iaifflS3t* 

^3 2t:A*^*. ffis«^lifflS3Kfg^3 2*»^,^l4»n 

ii, jS«b'-ABr^2 8S:i6*»LT3Ktt<OMiE*<1fi3 
ft?.. 

[ 0 0 2 2 ] S A: . Mg«!aJfflS5Eig^ 3 2 "C^^ 
$<X3tfi#«. 7^;l^^gR3 3(CtJV^TlE^aiffl«-^ 

3!»«ttas$#T.Tfi«aJti8S53 4tcaj:^j$fis. ffiffiJt«SB 

S«»*»^ilSO)l§<x-C#;tg0i«iajffl^i#i:, ASK 

M&i^ffiwi^iasfflyi^fteaf 2 1 t'ls^ufcSBiftajffl 

^ffllSS3 5tcai*-f&. b--A|£*«»?«iS3^»aS3 
5J4. fiMlklSEa53 4*»feX:*ltJt1BEffi«i:, "f^A 



fSffiJUSrWefU, b-Affi*<'5«fS«5fflWVX2 6S:3e 
tt^l6lC=»*>LT, iHfrr&iKb'-ASfc&fJ^^S-ftJSe 

[00 231 03(4m2<Olli£0)|<O;»t^S:^t, BStl 

n^^mzi^-thf-^^x-n-th^m^x-nu^ o 

m:iXX\^h. -&jSgP6 2<Otii:^3{4^^SiX3t«^ft# 
«$^-3^^^S?6 3<4M;t.<fL'-1f-iKISIaIS&6 4 

t!fe*f9:ftpfi5ffiw->x6 6, mmt>i^wt^'ftm-h 

AxrU •y^'6 7<?)*Rlf*|6lfcV>'X6 8, 69*<ia 
[0024] (I3tb'-Axri; 'J 9 b 7<0**-[6lfc:<4, 

wyX7 0, Sm3t^«Si<l-tfc:^-r*3fc-«S^ 
^7 l*<B2?(I§n. 3K-mf^a57 H4«?!litfS3tS 
^^7 2i:S5KlaISS7 3*»^>:K«S*tTV%S. g3KlHlS&7 

3<oaj*(4ffi«itta}fflm#*ftias-rifc«xo7 ^ A'^ss 
7 4. mmtamm^^ue ix^^Ltim^t^m 
^si)^hm^m^ixx^tzmm.^mm^<nimm.t:^ 
aj-r*fc«6<ofiifflit«a57 5tc«»:fc:^$n. fiffiit 

t5Eg57 5<oa5:*J{±S«fl3K^b'-AS£*<0«i&^t-«.7t 
J^)COb'-Aj£A< 0 ft^^ffilgp 7 6 S^tft- LT . Jieifcfrlnl 
»=8fl&TII=Srb-A|£*f9«iTOfflW>'X6 6KS^S 

ixX\-^h. 

[00251 nm-hmm.<n^mmzii\.^x . 
ASt^S3tK±c^>'X8 0. 8 1, tSffifcSitfi-rftik: 

0)l-r3t«)<7)l/4jS;^«8 2, U>-X8 3, gftatS: 
ffiSl«#(:Sg«li-*3tt-^S^«P8 4 *5|i»:fciJ5llS 
ixTfcO, 7K-^:S^^S584{4mtfS3eS^85t 
g3tlllS88 6*»<?><i«Six-Ci5 0, S5KlsIB8 6<oai:?3 
J4*f l6liga*»'?>iS'9iiT § 3t±«-^BKiJ-5Srttffi^S3ti6 
<07 ^ ^PrJ'aiS 7 *:frU-C±ft-^ai:fta58 8tCfll<J:t:S 

[0026] i<o i 0 tcismzi. 0 , ±«#7Jja56 0 
^zK-n^tifz^m^M. !Eft«aifflft^^a56 1*>^. 

aj*Sn^BB!l«iaiffl<i-f-i: tissue 2-C^«[SfL4. 

^aJ6 2'c^siiJt«^J4«S5-3isa«a56 3r3e 
<i#^t:^$*ts. ms^-3\^^6 3*>feaj*s<TJt 

t^djesnr v^* ttofciii* b - A>tr y v ^ 6 7 

St$il, l^i'XeS, 6 9Srjir>T«l6lSSS(caj:?J$*l. 
[0027] vyxe 9*»«>m*§n3t3tb--A«, 
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jiO. W>'X8 3tCJ:')S3KSR^-8 5(=^L, -Bco 
8*>4>5'h»tcai*SfLS. 

[00 281 ^>-X8 3-Cm3\5L7t3tb--Acofl!J 

<0— S3te^^8 5cO^BST'Klt$il. i<0g3e^ 
^•8 5T'KStS:h./S3l5«{i. U^-XSS. l/AWi^WL 

8 2. I'J'XSl. 8 0 5:ji-9-C, «(6l-ri.jSfigP{CjM 

£^8 2 i 2sm':>x $ iatiMz, mmsimmt mm. 

[0029] Z<0^{mi)^i>^^ixX^t:^^ii. 
UyX7 0*3i-5T*-«S«^Sf7 1fcA:^^ 

;i^^«7 4TffiM«iffifflm-^*<ttiaj5ti. msimm 

5t:m:ft$ixS. tiaaJi3»SS7 5tt7-f/l'^'a74*»^, 

ft-tt . mmtamm^^m i x-^ttzsm^ta 
irs^fflis?7 6 . b'-Affi*>- ij^^i^ffligp 
:f]^tix\.^s>^tmtiimm^<ommMmimt=.ms!S 

[00301 m4i±m3commm(^m^mi:^L. *tisi 

3Si-f*«lg^*LTV^*. ffiJ!lie!aifflm^«*S59 0 

c^iii:hiimssm^i:y(mmz^-t&m^-^cm^39 

lizn^m^ii. «Sv-3(3Saigi59 1{±1— -r-|gi6lHlK 

9 2 i: W-1f-r>f 3r-K3KjS9 3*»<5>««$*fCV^ 

U-1f-:?'>f^-H3eag9 3<J53tefS±tC<i. JHflb* 
--^t£36»0«iBI5ffl^:^X9 4. ^fi3ti:S«3£Sr^J-ii 
-r*Jt4'i<Oii3Kb--^xrU-y:J'9 5*«a?d$tl. «3K 
i:-M>Xy-V •'/:$' 9 5cr>:^mzi±^ UyX9 6^ gfl 
3t«:1im<i^t^'S4-^-63fc-1i^^a59 lA<i2?i|$ 
ii. ift-n^S&im7iiS9^^9 8t^mK9 9 
i!*f>m&^itX\<^h. 

[00311 S)tlHlS59 9coai*{i. SgStai^ff-f-Sr 
ttai-r&3t«>07^;w^'«51 0 0. iS^LTv^SliBrtSi 

«^$ii.rir^&. fittBifc«ai 0 l<oai*J4. «itfP 

L L y-b-^-'f -rco.}: d ^jiBtmtiimm^-srs^ i o 2 

aif b'-Afi£*« O^^^^fflSP 1 0 3 ^ 

^mmmw^i^ 1 0 2(^ai:>}(i:s«i«iiB»@^9&^sis 



9 0&t^b'-Affi*i OA^r^JffllgP 1 0 3tC«g?S<XT 
V^S. MtC. f-Al£*f)«H^^fflfS510 3<oa5*«4 

3liftt'-Ate*«0«Pt5ffli->'X9 4{cS«!§n, laffl 

ifc«gB 1 0 1 iztiwrnmsamm^^m 0 coii}:>3*«« 

[0032] C:c7)J: 5 5rfflfiEt=J: 0 , l?gmaiffl«^^ 
^g?9 0T'l6^L/::ffilSi«iaiffl«-^»imSv- 3^8259 

lT'3em^»c3a«$n. b*-Afi:*f3ftiBaffll'>'X9 
4 . ii3eb'-AXr U y :J' 9 5 Srii-5T*tr6l^®{Ci*m 
*t|6lJia*»^>Sf'3il§tife3\ib'-A«{i 
3Kb*-JUXrU -y ^' 9 5 . Wi'X9 6 . *-lES(i 
^gP9 7 -C^il^tC^Sfl-C . 7 -f /WrJ'gS 10 0 
{caj:^ Six* . 7 -{ yP^SS 1 0 0 tA* LJt^it-f- 

S!ii«imffiii^iibm$n-rfii[fflii:«^ i o i (cai 

:h^tih. ffifflJtKSPiOi«. 7-f;u^'g?ioo*»<s. 

A:>3 Ltzmmmmmm^k . E8fi«iaifflfi^fi^a59 o 

Lxwjmtiimm^^i^ i o 2&i/b--A«»«o 
ftTi^fflias 10 3 

[00331 mmmmm^^^^ i o 2iimaitmt 

1 0 1 *»f> A* L3t«ff«#S:S{=. 1 

(^•rtuz^Lx+mz^iHibht^ut, mmnam 
±{f. tt:m.-mmi,zii&^co-rtnzictLx+ji^^ifi 

^:i>tt=tcJi. 8Bi«iffifflft^l6^S59 0*»^>5«^-rs 
fi#co^jSS:{4b'-Afc6< O^I^^WI* 10 3 i,zai:h 

sn. b'- 0 ^i^i^fflsp 10 3 immuM i 
0 1 tpi^iXi} Lumsmmtmimimm^n^ i 

^araffi^i&»«fL. b'-At£*<o^iiafi5fflw:^x9 4 

[00341 

&mmii. mmm^mizx^mmLtzmmizjBt 

•C. iS«-rS3femcOb'-AS£*f5^«:a»«K:^t-& 
ftSeb'-ASfcj&J 0^1 i&ti^^* C: i: *«-C?' . iiftWCS 

[^(OtSrmtiriKB^] 

[B 1 1 ^ 1 commm<^mmix$>^ . 

[021 ffifit)BSfflfi#<^RItSPfc:AStf *3l£b'-A<o 
[04] »3O^ffi01<O^^T'**. 

[051 mm(ommmxt>h. 
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2 0, 6 0 ±m^Mjm 

2 3, 6 3. 9 1 ^-"S&sm 

2 6, 6 6. 9 4 b'-Affij&JO^lPllSfflVVX 
27. 6 7. 9 5 «3et'--^X7'U y 

2 8 iS^b'-A^I^I^ 

3 2 m.wm^'mri- 

34. 7 5. 10 1 ^mKSB 



3 5. 7 6. 103 b'-Aj£*<0«^^J«gP 

3 6 m^-mi^mm 

4 2 VN— 7S5— 
43. 82 l/4iS«« 

4 5 RStSP 

47. 71. 84. 97 3t-«$33^SS 

5 1.88 ifi^aj^JgP 

6 1, 9 0 

102 S«ll«ttUffi{§^i!^^ 



[01] 



'IS 44 43 42 41 40 





101 100 
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(51) Int. ci. 7 mm^ 

GO IS 17/36 
17/42 
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F I 

G0 2B 7/11 



(##) 



F^-M0^) 2F065 AA02 AA06 AA35 AA37 FF13 
GG06 LL12 LL17 LL21 LL36 
LL37 QQ44 TTOO 
2H051 AAOO BB27 

5J084 AA05 AAIO ADOl Bm BA33 
BB02 BB14 BB16 B^4 CA26 
DAOl EA04 

5K002 AA05 BA12 BA21 CAll DAD4 
FA04 



